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DETAILED ACTION 
Specification 

The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

Information Disclosure Statement 

The information disclosure statement (IDS) submitted on 2/11/04 and 12/01/04 
has been considered. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1 ,4 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Sakakibara [JP 60-1 14363]. As per claim 1 , Sakakibara [JP 60-1 14363] discloses a 
method of operating a corona discharge device comprising the steps of: producing a 
high-intensity electric field (inherent since the corona discharge produces an electric 
field) in an immediate vicinity of a corona electrode and heating at least a portion of the 
corona electrode to a temperature sufficient to mitigate an undesirable effect of an 
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impurity formed on said corona electrode. In addition, Sakakibara [JP 60-1 14363] 
discloses step of producing a high intensity electric field includes applying a voltage to 
said corona electrode (inherent, since the corona discharge produces an electric field) 
sufficient to cause a corona discharge from said corona electrode. See Sakakibara [JP 
60-114363] abstract, figs. 1-10. 

Claims 1,4 are rejected under 35 U.S.C. 102(b) as being anticipated by Noguchi 
[4,689,056]. As per claim 1 , Noguchi [4,689,056] discloses a method of operating a 
corona discharge device comprising the steps of: producing a high-intensity electric field 
(abstract, figs. 1-10) in an immediate vicinity of a corona electrode (col. 1 lines 35-65, 
col. 4 lines 20-25, col. 6 lines 25-35, col. 6 lines 50-68) and heating (col. 5 line 58 - 
col. 6 line 5, col. 8 lines 35-55) at least a portion of the corona electrode to a 
temperature sufficient to mitigate an undesirable effect of an impurity formed on said 
corona electrode (col. 5 line 58 - col.6 line 5, col. 8 lines 35-55). In addition, Noguchi 
[4,689,056] discloses step of producing a high intensity electric field includes applying a 
voltage to said corona electrode (col. 1 lines 35-65, col. 2 lines 1-7) sufficient to cause a 
corona discharge from said corona electrode. Also see Noguchi [4,689,056] abstract, 
figs. 1-10, col. 1 lines 35-65, col. 2 lines 1-15, col. 4 lines 10-25, col. 5 lines 15-25, 45- 
68, col. 6 lines 1-65, col. 7 lines 35-60, and col. 8 lines 25-68. 

Claims 1,4-7,10,13,15-17,22,25-30 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Morita [6,039,816]. As per claims 1,4, Morita [6,039,816] discloses a 
method of operating a corona discharge device comprising the steps of: producing a 
high-intensity electric field (inherent, since the corona discharge produces an electric 
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field) in an immediate vicinity of a corona electrode and heating (abstract) at least a 
portion of the corona electrode to a temperature sufficient to mitigate an undesirable 
effect of an impurity formed on said corona electrode. In addition Morita [6,039,816] 
discloses step of producing a high intensity electric field includes applying a voltage to 
said corona electrode (inherent, since the corona discharge produces an electric field) 
sufficient to cause a corona discharge from said corona electrode. Also see Morita 
[6,039,816] abstract, col. 2 lines 10-32, 50-67, col. 3 lines 1-5,14-25,50-55, col. 4 lines 
10-15,20-30,35-48,50-67, col. 5 lines 1-30,45-55, col. 6 lines 1-5, col. 7 lines 40-45, col. 
8 lines 1-5,35-40,55-67, col. 9 line 62 - col. 10 line 40, col. 13 lines 35-45, col. 15 lines 
20-45, and col. 16 lines 35-50. 

As per claim 5, Morita [6,039,816] discloses the step of heating is performed 
continuously. See Morita [6,039,816] col. 10 lines 30-40. 

As per claim 6, Morita [6,039,816] discloses steps of producing a high intensity 
electric field and heating are performed simultaneously. See Morita [6,039,816] col. 5 
lines 45-52, col. 10 lines 30-40, and col. 16 lines 25-35. Also see Morita [6,039,816] 
abstract, col. 2 lines 10-32, 50-67, col. 3 lines 1-5,14-25,50-55, col. 4 lines 10-15,20- 
30,35-48,50-67, col. 5 lines 1-30,45-55, col. 6 lines 1-5, col. 7 lines 40-45, col. 8 lines 1- 
5,35-40,55-67, col. 9 line 62 - col. 10 line 40, col. 13 lines 35-45, col. 15 lines 20-45, and 
col. 16 lines 35-50. 

As per claim 7, Morita [6,039,816] discloses the step of heating being performed 
periodically. See Morita [6,039,816] col. 4 line 35 - col. 5 line 15. Also see Morita 
[6,039,816] abstract, col. 2 lines 10-32, 50-67, col. 3 lines 1-5,14-25,50-55, col. 4 lines 
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10-15,20-30,35-48,50-67, col. 5 lines 1-30,45-55, col. 6 lines 1-5, col. 7 lines 40-45, col. 
8 lines 1-5,35-40,55-67, col. 9 line 62 - col. 10 line 40, col. 13 lines 35-45, col. 15 lines 
20-45, and col. 16 lines 35-50. 

As per claim 10, Morita [6,039,816] discloses the step of periodically heating 
includes a step of monitoring a characteristic of said corona electrode and, in response, 
heating said portion of said corona electrode. See Morita [6,039,816] col. 5 lines 1-15, 
col. 7 lines 40-45, col. 10 line 60 - col. 10 line 2, and col. 16 lines 29-46. 

As per claims 13,15-17, Morita [6,039,816] discloses the steps of terminating a 
heating of said corona electrode in response to detecting a predetermined electrical 
characteristic of said corona electrode, measuring a period of time since a last heating 
cycle and, in response to a lapse of a predetermined time period, heating said portion of 
said corona electrode, measuring a time period of a current heating cycle and, in 
response to expiration of a predetermined period of time, terminating the current heating 
cycle, and the steps of terminating said step of producing prior to initiating said step of 
periodically heating and, upon completion of said step of periodically heating, reinitiating 
said step of producing said high-intensity electric field. See Morita [6,039,81 6] abstract, 
col. 2 lines 10-32, 50-67, col. 3 lines 1-5,14-25,50-55, col. 4 lines 10-15,20-30,35-48,50- 
67, col. 5 lines 1-30,45-55, col. 6 lines 1-5, col. 7 lines 40-45, col. 8 lines 1-5,35-40,55- 
67, col. 9 line 62 - col. 10 line 40, col. 13 lines 35-45, col. 15 lines 20-45, and col. 16 
lines 35-50. 

As per claim 22, Morita [6,039,816] discloses a corona discharge device 
comprising a high voltage power supply connected to corona electrodes generating a 
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high intensity electric field (inherent, since the corona discharge produces an electric 
field); a low voltage power supply connected to said corona electrodes for resistively 
heating said corona electrodes; and a control circuitry for selectively connecting said 
high voltage power supply and low voltage power supply to said corona electrodes. 
See Morita [6,039,816] col. 1 3 lines 35-45. Also see Morita [6,039,816] abstract, col. 2 
lines 10-32, 50-67, col. 3 lines 1-5,14-25,50-55, col. 4 lines 10-15,20-30,35-48,50-67, 
col. 5 lines 1-30,45-55, col. 6 lines 1-5, col. 7 lines 40-45, col. 8 lines 1-5,35-40,55-67, 
col. 9 line 62 - col.10 line 40, col. 13 lines 35-45, col. 15 lines 20-45, and col. 16 lines 
35-50. 

As per claim 25, Morita [6,039,816] discloses a timer (col. 4 line 64 -col. 5 lines - 
55), the control circuitry responsive to said timer for periodically applying said low 
voltage to said corona electrodes. See Morita [6,039,816] col. 8 lines 1-5, col. 13 lines 
35-45. Also see Morita [6,039,816] abstract, col. 2 lines 10-32, 50-67, col. 3 lines 1- 
5,14-25,50-55, col. 4 lines 10-15,20-30,35-48,50-67, col. 5 lines 1-30,45-55, col. 6 lines 
1-5, col. 7 lines 40-45, col. 8 lines 1-5,35-40,55-67, col. 9 line 62 - col.10 line 40, col. 13 
lines 35-45, col. 15 lines 20-45, and col. 16 lines 35-50. 

As per claim 26, Morita [6,039,816] discloses control circuitry comprises a switch. 
See Morita [6,039,816] col. 10 lines 15-20. 

As per claim 27, Morita [6,039,816] discloses measurement circuitry configured 
to provide an indication of a condition of said corona electrodes, said control circuitry 
responsive to said indication for applying said low voltage to said corona electrodes. 
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See Morita [6,039,816] col. 5 lines 1-30, col. 9 line 60 - col. 10 line 5, col. 13 lines 35- 
40. 

As per claim 28, Morita [6,039,816] discloses the measurement circuitry indicates 
an electrical resistance of said corona electrodes. See Morita [6,039,816] col. 15 lines 
30-40, 50-60, and col. 16 lines 1-35. 

As per claims 29-30, Morita [6,039,816] discloses low voltage power supply is 
configured to supply a controlled magnitude of electric power to said corona electrodes, 
the low voltage power supply being configured to periodically accumulate and discharge 
a controlled amount of electromagnetic energy to said corona electrodes. See Morita 
[6,039,816] col. 13 lines 35-45. Also see Morita [6,039,816] abstract, col. 2 lines 10-32, 
50-67, col. 3 lines 1-5,14-25,50-55, col. 4 lines 10-15,20-30,35^8,50-67, col. 5 lines 1- 
30,45-55, col. 6 lines 1-5, col. 7 lines 40-45, col. 8 lines 1-5,35-40,55-67, col. 9 line 62 - 
col. 10 line 40, col. 13 lines 35-45, col. 15 lines 20-45, and col. 16 lines 1-50. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over 

Sakakibara [JP 60-1 14363] in view of Yu [5,469,242]. As per claim 2, Sakakibara [JP 

60-1 14363] teaches all aspects of the claim except for explicitly stating that the portion 
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of the corona electrode comprises a metal or alloy including a metal selected from the 
group consisting of silver, lead, zinc and cadmium. Yu [5,469,242] does teach the 
corona electrode comprises a metal or alloy including a metal selected from the group 
consisting of silver, lead, zinc and cadmium. See Yu [5,469,242] abstract, figs. 1-3, col. 
3 line 64 - col. 4 line 5. Therefore, it would have been obvious to a person of ordinary 
skill in the art at the time the invention was made to have the corona electrode be 
comprise of a metal or alloy including a metal selected from the group consisting of 
silver, lead, zinc and cadmium in order to reduce the adsorption of nitrogen oxides as 
taught in Yu [5,469,242]. 

Claims 2-3,8,1 1-12,14,22-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Morita [6,039,816]. As per claims 2,22, Morita [6,039,816] teaches 
all aspects of the claim except for explicitly stating corona electrode comprises a metal 
or alloy including a metal selected from the group consisting of silver, lead, zinc and 
cadmium. It would have been obvious to one having ordinary skill in the art at the time 
the invention was made to have the corona electrode comprise a metal or alloy 
including a metal selected from the group consisting of silver, lead, zinc and cadmium, 
since it has been held to be within the general skill of a worker in the art to select a 
known material on the basis of its suitability for the intended use as a matter of obvious 
design choice. 

As per claims 3,23, Morita [6,039,816] teaches corona electrode is heated to 
attain a temperature T given by the equation T > AH rxn / AS rxn where AH rxn: is the 
standard state enthalpy (Dhorxn) and AS™ is the standard state entropy changes for the 
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oxidation process of a surface material of said corona electrode. See Morita 
[6,039,816] abstract, col. 4 lines 45-65, col. 16 lines 29-45. 

As per claim 8, Morita [6,039,816] teaches all aspects of the claim except for 
explicitly stating the step of producing a high intensity electric field and heating not 
overlapping. It would have been obvious to one of ordinary skill in the^art at the time 
the invention was made to prevent the steps of producing a high intensity electric field 
and heat from overlapping in order to prevent overheating and reduce deterioration of 
the electrode. 

As per claim 9, Morita [6,039,816] teaches all aspects of the claim except for 
explicitly stating the portion of the corona electrode comprises a material that oxidizes 
under the influence of air and/or the alloy containing such a material. It would have 
been obvious to one having ordinary skill in the art at the time the invention was made 
to have the portion of the corona electrode comprise a material that oxidizes under the 
influence of air and/or the alloy containing such a material, since it has been held to be 
within the general skill of a worker in the art to select a known material on the basis of 
its suitability for the intended use as a matter of obvious design choice. 

As per claims 1 1-12,14, Morita [6,039,816] teaches all aspects of the claim 
except for explicitly stating the characteristic being electrical resistivity or conductivity of 
the corona electrode or a portion of that electrode. It would have been obvious to a 
person of ordinary skill in the art at the time the invention was made to monitor electrical 
resistivity or conductivity of the corona electrode since it was known that the 
accumulation of impurities on the electrode increases the resistivity and decreases the 
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conductivity of the electrode. Therefore by monitoring the resistivity and conductivity of 
the corona, one would be able to determine when it is necessary to clean the electrode. 

Claims 18-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Morita [6,039,816]. As per claim 18, Morita [6,039,816] teaches a method of operating 
a corona discharge device comprising the steps of: producing a high-intensity electric 
field in an immediate vicinity of a corona electrode (inherent, since the corona discharge 
produces an electric field); detecting a condition indicative of initiation of a corona 
electrode cleaning cycle, interrupting application of a high voltage to at least a portion of 
said corona electrodes so as to terminate said step of producing said high-intensity 
electric field with regard to that portion of corona electrodes; applying a heating current 
to said portion of said corona electrodes sufficient to raise a temperature thereof 
resulting in at least partial elimination of an impurity formed on said portion of said 
corona electrodes, and reapplying said high voltage to said portion of said corona 
electrodes so as to continue producing said high-intensity electric field with regard to 
that portion of corona electrodes. See Morita [6,039,816] abstract, col. 2 lines 10-32, 
50-67, col. 3 lines 1-5,14-25,50-55, col. 4 lines 10-15,20-30,35-48,50-67, col. 5 lines 1- 
30,45-55, col. 6 lines 1-5, col. 7 lines 40-45, col. 8 lines 1-5,35-40,55-67, col. 9 line 62 - 
col. 10 line 40, col. 13 lines 35-45, col. 15 lines 20-45, and col. 16 lines 35-50. 
However, Morita [6,039,816] does not explicitly teach a plurality of corona electrodes. 
It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have a plurality of corona electrodes, since it has been held that 
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mere duplication of the essential working parts of a device involves only routine skill in 
the art. 

As per claim 19, Morita [6,039,816] teaches all aspects of the claim except for 
explicitly stating the plurality of corona electrodes being divided into a plurality of 
portions and said step of applying the heating current is repeated with respect to each 
of _said portions. It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to have the plurality of corona electrodes divided into a 
plurality of portions, since it has been held that mere duplication of the essential working 
parts of a device involves only routine skill in the art. With respect to the applicants' 
claim concerning step of applying the heating current being repeated with respect to 
each of said portions, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to apply the heating current to each of the portions in order 
to clean them of debris/impurities/contaminants. 

As per claim 20, Morita [6,039,816] teaches all aspects of the claim except for 
explicitly stating repeated application of said heating current to each of said portions of 
said corona electrodes being completed for all of said plurality of corona electrodes prior 
to said step of reapplying said high voltage to any of said portions of said corona 
electrodes. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have the repeated application of the heating current to each of 
said portions of said corona electrodes be completed for all of said plurality of corona 
electrodes prior to said step of reapplying said high voltage to any of said portions of 
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said corona electrodes in order to completely clean all the electrodes thereby allowing 
maximum output when the high voltage is reapplied. 

As per clam 21 , Morita [6,039,816] teaches all aspects of the claim except for 
explicitly stating the steps of interrupting application of a high voltage, applying the 
heating current, and reapplying said high voltage are performed serially for each of the 
portions of corona electrodes so that said high voltage is interrupted, and the heating 
current is applied, to a single portion of said corona electrodes at any one time, the 
other portions continuing to have said high-voltage applied thereto. It would have been 
obvious to one of ordinary skill the art at the time the invention was made to have the 
steps of interrupting application of a high voltage, applying said heating current, and 
reapplying said high voltage be performed serially for each of said portions of corona 
electrodes so that said high voltage is interrupted, and said heating current is applied, to 
a single portion of said corona electrodes at any one time, the other portions continuing 
to have said high-voltage applied thereto in order to clean the electrodes while 
simultaneously still producing ozone. 

Claim 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over Morita 
[6,039,816] in view of Krichtafovitch [6,504,308]. As per claim 31 , Morita [6,039,816] 
teaches all aspects of the claim except for explicitly stating the low voltage power supply 
comprises a fly-back power converter. Krichtafovitch [6,504,308] does teach the low 
voltage power supply comprises a fly-back power converter. See Krichtafovitch 
[6,504,308] col. 10 lines 30-45. Therefore, it would have been obvious to a person of 
ordinary skill in the art at the time the invention was made to have the low voltage power 
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supply comprises a fly-back power converter in order ensure silent operation as taught 
in Krichtafovitch [6,504,308]. 

Claim 32-33 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Morita [6,039,816] in view of Rodden [6,270,733]. As per claims 32-33, Morita 
[6,039,816] teaches a corona discharge comprising the steps of: generating a high 
intensity electric field (inherent, since the corona discharge produces an electric field) in 
a vicinity of a corona electrode, converting a portion of an initial corona electrode 
material of said corona electrode using a chemical reaction that decreases generation 
of a corona discharge by-product; and heating the corona electrode. See Morita 
[6,039,816] abstract, col. 2 lines 10-32, 50-67, col. 3 lines 1-5,14-25,50-55, col. 4 lines 
10-1 5,20-30,35-48,50-67, -col. 5 lines 1-30,45-55, col. 6 lines 1-5, col. 7 lines 40-45, col. 
8 lines 1-5,35-40,55-67, col. 9 line 62 - col. 10 line 40, col. 13 lines 35-45, col. 15 lines 
20-45, and col. 16 lines 35-50. However, Morita [6,039,816] does not explicitly state 
heat the corona electrode to a temperature sufficient to substantially restore the 
converted part of the corona electrode material back to the initial corona electrode 
material. Rodden [6,270,733] teaches heating an electrode which suppresses the 
production of ozone (by product) and that the heating of the ozone further reduces the 
ozone back to oxygen. See Rodden [6,270,733] col. 1 lines 20-35. Therefore, this 
process would revert the mixture of a metal and an oxide by metal in and oxygen 
separately. Therefore, it would have been obvious to a person of ordinary skill in the art 
at the time the invention was made to heat the corona electrode to a temperature 
sufficient to substantially restore the converted part of the corona electrode material 
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back to the initial corona electrode material in order to prolong the life expectance of the 
corona electrode. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anthony Quash whose telephone number is (571)-272- 
2480. The examiner can normally be reached on Monday thru Friday 9 a.m. to 5 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John R. Lee can be reached on (571 )-272-2477. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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